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(71) We, Kimberly-Clark Corpora- 
tion, a corporation organized under the laws 
of the State of 'Delaware, United States of 
Ameri c a, of iNeenaJi, Wisconsin, United States 
of America, do hereby declare die invention 
for wlHdi we pray that a patent may be grant- 
ed to us and the method by whidi it is to 
be performed to be particularly descrSsed in 

and by die following statement: - 

Tliis invention relates to a method and ap- 
paratus for deregistering crimped, continuous 
filfflnent tow. 

Textile tow may be made up of continuous, 
parallel, cramped, synthetically spun filaments, 
such as from 500 to 5,000/)00 fOaments, and 
may be prepared by grouping in parallel i«Ia- 
taonsh^ the l&laments spun from a plurality 
of spinnerette holes. The individual filaments 
or groups of filameitts may be crimped before 
20 bcm^ combined, but the preifcncd mcdwd of 
m^mg such crimped tow is to first foam the 
tow and then run it through a crhnping device. 

The crnnped tow may be used for many 
purposes in the form of continuous filaments 
without being cut into staple foim^ and, in 
this case, the continuous filamente generally 
are much more useful they have an open 
structure in which large numbers of tfitfl*^f?ity 
are spaced from adjacent «filanifntg and if the 
spacing is such diat diere is a unifonn dis- 
tnbution otf filaments transvetsdy of the tow. 
One reason for crimping the filaments is so 
that when the crimps are dcregistcred, they 
provide the internal pressure in the tow for 
causmg the tow to expand transversely, in 
^Lcr to make a wide having an even dis- 
tribution of filaments transversely. It is nearly 
raipossible to cause the unifomi spreading of 
straight filaments; and, the more crimps that 
are in the tow, the better is the distribution 
of (filaments \^jcn the crimps are deregistered 
and the tow is in a tension relaxed condition. 
The crimped tow when it comes from the 
manirfaoturer has waves in it which are in reg- 
ister, so that .the surface of it looks much 13ce 
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the wave in water, but when the crimps in 
the tow are deregistered, the crim^ have a 
knuckle to knuckle contacting orelation and bal- 
loon the tow out into a much greater width. 

In a mediod of deregistering crimped tow 50 
in accordance with ihe invention, the crunped 
multi-«filament tow is longitudinally pulled 
over a {durality of stationary bars under ten- 
sion, moving other bars in contact with the 
tow after it has left said stationary bars in 55 
a direction opposite to the diction of move- 
m«it of the tow, and subsequently passing the 
tow in pressure contact with a drafting roll 
while rotating the .drafting roll at a slower 
speed than the speed of movement of the tow. ^ 
ilnitial deregistration o^f the cringed filaments 
is obtained by the frictional effect of the tension 
bars on the tow while the tow is htld under 
tension, tending to straighten out the crimps 
in the tow. Tlie subsequent beating step pro- 65 
vides additional dercgistration of die crimped 
filaments while the filaments remain under ten- 
sion. The first pair of rolls preferably include 
a resilient surfaced rcrfl having a pressure nip 
with a fluted steel toU and the tow is pulled 70 
through this pressure nip by the second pair 
oif rolls so tiiat die fiuted roll of die first pair 
has a brushing or wiping ^xaion on the bundle 
of tow fusing additional deregistration of the 
crknps in the tow. 75 

(An embodiment of apparatus in accordance 
with the invention will now be described by 
way <rf example with reference to the accom- 
panying drawings in which ; 

(Figure 1 is a plan view of the apparatus 80 
for deregistering crimped filamentary towj 

(Figure 2 4s a side elevational view of the 
apparatus; and 

Figures 3 and 4 are sectional views taken 
on lines 3*— 3 and 4 — 4 of (Figure 1. 85 

Rdferring to the drawings, the apparatus for 
deregistering tow comprises generally a tension 
bar section dO, a beating section 'HI and a 
drafting section 12. 

The tow ll'3 to be processed by the apparatus 90 



2 



a>230,122 



2 



of the invention may be withdrawn from any 
suita'Me tow container 14, and the a|^aratus 
may include an imdinedl diute IS over which 
the tow is drawn from the container 14, 
5 The tow '13 passes from the chute 15 to 
the tension bar section ilO> and die tension bar 
section comprises bars 16 to 24. The bars 16 
to 24 are supported from a siQ>port frame 25, 
the bars after 16 being supported in pairs. The 
10 bar 16 is disposed between a pair of opposite 
arms 26 and 27, and these aims are &ed to 
opposke vertical struts 28 and 29 that in turn 
arc feed to the frame 25. The bars 17 and 
IS are supported as a pair between the oppo- 
15 site ends of arms 30 and 31, and these arms 
are Ifixed to opposite vertical stmts 32 and 33 
that are in turn <fixed to the frame 25. 

The bars 19 and 20, the bars 21 and 22 
and the boxs 23 and 24 are also siq)ported 
20 in pairs from the frame 25 in the same manner 
as are the bars 17 and IIS; namely, by means 
of arms 30a, 30b and 30c on one side of the 
frame 25; arms 3Ia, 3Ib and 31c on the 
other side of the frame 25; vertical stmts 32a, 
25 3'2b and 32c on one side of the frame 25; 
and vertical struts 33a, 33b and 33c on the 
other side of the frame. 

'The tow 13 passes consecutively over and 
under the tension bars .16 to 24 in <he direction 
30 indicated fay the arrow A, It will be observed 
from (Fig, 2 that the aims 30 and 31 and there- 
fore, the bar 18 with respect to the bar 17, 
are declined at shout an an^e of 35° in the 
direction A measured ffrom the plane of the 
35 frame 25; die arms 30a and 3fla and therefore, 
the bar 20 with respect to the bar 19, are 
declined about 10° in the direction A 
measured &om this plane; the aians 30b and 
31b and therefore, the bar 22 with respea to 
40 the bar 21, are declined at about an angle cf 
50° measured from this plane; and the arms 
30c and 3'lc and therefore, die bar 24 widi 
respect to die bar 23, axe decHned at about 
an angle of 20° measured from this plane. The 
45 tow is drawn from the chute 15 and passes 
initially over and in contact with die tension 
bar 16. The tow then coirtacts and passes over 
the bar 17 and under the bar 18, over the 
bar 19 and under the bar 20, over the bar 
50 21 and under the bar 22 and over the bar 
23 and then tfinally under die bar 24. 

nCht beating secdon 11 comprises a plurality 
of bars 34a, 34b, 34c and 34d extending 
between the outer perifrfieral edges of a pair 
55 <rf discs 35 and 36 so as together to form a 
cage. The discs 35 and 36 are rotatably sup- 
ported wkhin a frame 37 and are driven from 
any suitable prime mover, such as the motor 
38 and transmission unit 39, whereby the discs 
60 35 and 36 and bar 34a to 34d rotate in the 
direction indicated by the arrow B. 

The drafting section comprises a steel roll 
40 having a nip with a rubber roll 41 and 
a pair of steel rolls 42 and 43. As will be 
65 observed, particularly from Figs. 3 and 4, diQ 




rolls 40, 42 and 43 have IcmgitudinaUy extend- 
ing (flutes on their external surfaces, and die 
•flutes of the rolls 42 and 43 intermo^^e 
rolls 40 to 43 are rotataHy disposed in a 
44, and ar^ suitable driving apparatus 
gearing 45 may be provided for driving the * 
roU 40 at a relatively slow speed and for driv- 
ing the roll 42 and thereby die roll 43 at a 
hi^er speed, 
tin operation, the tow from die tow container 

14 is drawn over the chute 15, over and under 
the various tension bars fl6 to 24, over the 
bars 34a to 34d of the beating section 11 and 
through the nip of die rolls 40 and 41 by the 
action of the rolls 42 and 43 which act as 
puH rolls. The taw thus is under some tension 
as it passes through the tension bar section 
10, and the tension in itsdf has the function 
df not tmly straightening out the crunps in the 
filaments somewhat but also of nK)ving some 
of the crimps in die tow filaments out of reg- 
ister, particulady on st±eequent relaxations of 
tension as occur a number of times for each 
revolution of die discs 35 and 36 in die beating 
section Oil and as also ocoer to some extent 
in the tensicm bar section 10 subsequent to die 
bar 16 and subsequent to each of the tension 
bar pairs 17—18, 1^—205, etc. The tow W-it 
passes over ea>di of. the-^eo^^ bars 1)$ to 24 
also iias its crimps dere^tstered due to the fric- 
tion between the filaments of the tow and eadh 
of the teiisicm bars. Each of the tension bars 

15 in f rictional contact widi only some of the 
filaments in the tow; and, tfaer^ore, there is 
a ^ting action or relative movement of the 
particular filaments in contact with the tension 
bar with respect to the other ifilntniTtf^ in., die 
tow that are not in contact with the particti&r 
tension bar. <£t will be noticed di» some cf 
the tension bars 16 to 24 are in contact with 
the upper surface of die tow while odiers are 
in contact with the lower suzfaoe of the tow; 
and, dierefore, die bars are in contact with 
different filaments as the filaments proceed 
over the tension bars due to this teason. Also, 
the filaments tend to shifr in the tow, moving 
from external surfaces of the tow to inside die 
tow as the tow moves through the tension bar 
section 10; and, for this additional reason, die 
various tension bars are in contact with 
different filaments as the tow passes over the 
tension bars so that fricdonal retardation ox\^. 
different ones of the filaments is exerted ^hj^; 
the diffeient tension bars, causing d ei e gl i ft^ -" 
don of crimps due to this action abo. iAn sMi-- 
donal crimp deregistcring action of the tension 
bars is due to the fact that the tow has a sub- 
stantial diiciaaess as it passes over each of the 
tension bars; and, therefore, the filaments <m 
the outside, away from the surface of the par- 
ticular tension bar over which the tow is pass- 
ing, passes around the bar at a greater radius 
than the filaments closer to the center of the 
tension bar. There thus is a difference in speed - -^^ 
pf the ^anaents due to die different rami at 130 
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wbkh the Ifilamenfts are disposed as the tow 
passes over eadi of the tension bars also tend- 
ing to cause different filaments to dcate or 
nroye widi leroect to odier filaments and pro- 
5 'viding crimp deregistration. 

The bars 34a to 34d of the beating section 
•Ul have ffitennfttcnt frictional contact with the 
inner surface of the tow; and, due to the sub- 
stMitial spacing of the bars 34a to 34d from 
10 each ouier, ^ere is an intcnnittent relaxation 
of tension on the tfilaments of the tow as che 
bars 34a to 34d pass their zenith. These re- 
laxations of tensHm allow the crimps to tend 
to return to their original relatively ti^tly 
15 curved condition; and, in conjunction witia the 
tension that is provided on the tow in both 
of the sections 10 and III, this intermittent 
relaxation of tension provides a crin^ deregis- 
tering action and tfluffii^ df the tow. Each of 
20 the bars 34a to 34d of tile beatii^ section 11 
also has a frictijnai action on the particular 
nkmeirts <m the inside suifece of the tow, and 
this factional effect of die bars 34a to 34d 
<»U8es a *ating action or relative movement 
25 of ^ inner (filaments to occur witfi respect 
to the otiier laments in the tow providing 
a dercgistering action, this action being smilar 
to the crin^ der^^stering action by each of 
the tension bans 16 to 24 and bdng cumulative 
30 wHh respect to die dercgistermg action of the 
bars W to 24. Since the bars 34a to 34d move 
in the direction opposite to that off the tow, 
meir fnctional effect on the tow is greater dian 
the bars 16 to 24; and the movrng bars 34a 
35 to 34d thus provide a sifcequent greater dere- 
ptenng acdon on the crimps after die crinms 
Sft^l^° pitiaUy deregistered to some extent 
ty the stationary tosion bars 116 to 24. Since 
me dcrqgisteru^ action is cumulative through 
40 die sertHms 10 and Od, the tixw 13 expands 
generally as h passes through the sections 10 
and m inasmuch as die cranps when out of 
rqgmer exert pressure on each odier sidewise 
2: *^ tending to increase the widdi of 
45 me tow. Olie tow has a relatively nanow width 
in the tension bar section 10 diie to die tension 
ttat IS exerted on die tow as it passes through 
die secaon 10. 

^ The tow as partially deiegisteied in the ten- 
50 sion bar section 10 and in the beating section 
11 IS further den^stered by die action of die 
fluted steel rolls 40, 42 and 46. Olie rolls 42 
J^J^"^^ * substantiaDy higher peripheral 

gearmg 45 as is die fluted roll 42; and 
f orcefuHy to regard 
tte taw. Therefore, the tow is pulled diroueh 
Aemp between die rolls 40 and 41 and^ 
stoetchedbetwe<mdieroUpatt40— 4 
^ ^ pir 42-^3, so diat die tension on Se 
^ IS substentiaUy greater between diese loU 
F«urs than die tension on the tow in die ap- 
bS^^i^iJ''- '""^ pair 40-^1. Thenib- 
1^ !2 ™"»^ed widi a certain pres- 
» sw? on the fluted roU 40; however, diis pres- 



sure is not sufficient to prevent die pulling of 
the tow dirough the roil pah- 40—41. The tow, 
in being pulled between the roU pair 40—41, 
has its cnmps der^istered to an increased ex- 
tent,- aqd the fluted roll 40 has a wiping and 70 
bnishmg action on the tow in causing such 
further deregistration of the cmxps. The toll 
40 is driven at a fixed reduced speed widi 
respectto die roDs 42 and 43; however, «mce 
the rubber roB 41 is not geared wkh respect 75 
to any of die fluted rolls, the toH 41 has a 
perii^eral speed sulratantially the same as 4he 
tow as it passes through the nip of the roll 
pau- 40—41. Hieie dius is a idiflference in 
speed of die two rolls 40 and 4tl warring sub-: 80 
stantial frictional forces respectively on the 
lower and upper surfaces of the tow as it 
passes between the roHs 40 and 41, and the 
roll 40 causes the filaments particularly in con- 
tact widi it to move and skate with respect 65 
to the oduff filaments in the tow to thus pro- 
vide a crknp deregistering action* 

lAhhongJi the rolls 42 and 43 (fimction as 
puU rolls for puHing the tow diroti^ the sec- 
tions 10, 11 and 12^ die rolis 42 and 43 are 90 
not m f orce&d contaa with eadi odier and 
are only partiaUy meshed. The rolls 42 and 
43 travel at a higher perq)heral speed than 
the speed of die tow as it passes between these 
rolls, and the flutes of the rolls 42 and 49 95 
thus exert a brushmg and crimp der^isteiing 
amon on the filmnents of the tow. The fluted 
roDs 42 and 43 are respectively in contact widi 
the filaments on the lower surface and the up- 
per ^ace of the tow pasang between the 100 
ro^ 42 and 43 ; and thus these also cause 
a sfcatmg action or movement of the filaments 
rathe iqyper and lower surfaces of the tow 
wflh jTc^jeot to die filaments mside the tow 
to provide a furdier crimp dercgistering action. 105 
TensMHi is completely relaxed on die tow after 
It leaves the rolls 42 and 43, and the tow bal- 
loons sidewise to a very much greater widdi 
than wlien it is passing dirough the machine, 
as is indicated in (Fig. l.Tniccrm^s of most iia 
of die filaments in the tow at this thne rebend 
ba<* to much theur original shape tet diey are 
out of raster and exert a sideways force on 
the tow tcndmg to cause this outward balloon- 
ing due to the knuckle to knuckle contact of 115 
the cnmps. 'With respect to the tow speed as 
It passes through the drafting section 12, this 
speed is the same as the periphend speed of 
the roll 41 and is intermediate the peripheral 
speed ctf the roll 40 and the permheral speed 120 
of the rolls 42 and 43. 

^ noted that the various sections 
•10, 11 and 12 all utflize the (frictional action 
of mttnbers ot the tow with a relative speed 
difference between the tow and the friction 125 
members and that in all of ihese sections there 
is tensiCHi on the tow tendmg to straighten- the 
cain^s in die individual filaments. The tension 
section 10 is particularly effective on a heavy 
batt .of thc^ fiteraentary «ow in the conditiw i3o 
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in which it tfirst leaves the oontainer 14, and 
this is due to the low relative spcstd between 
the tow and the stationary bars d6 to 24. Hie 
relative difference in speed between the bars 
5 34a to 34d of the beating secdon and 
the tow is greater, since the bars 34a to 
34d to 36d move beneath and in ocuitact 
with the tow in a direction opposite 
to the direction of tow movement; 
10 and the beating section, tfaen^orc;, is par- 
ticularly adapted for and is effective on the 
tow after it has been prdiminarKly deregistered 
and after the tow has been made somewhat 
lifter in ^e tension bar section. Each of the 
15 bars 34a to 34d, l&e the bars 16 to 2* of 
the tension bar secdon 10, has a factional ac- 
tion on the tow, as tension is mainftained on 
the tow, tending to rub the crimps out of reg- 
ister; and after the crimps pass over the re- 
20 spcctive bai^ the filaments tend to twist so 
that ihctr crimps toid to turn in diverse direc- 
tions to be no longer in register. 

The drafting secdon 12 is pardculaiiy effec- 
trve on the tow after it has been preliminarily 
25 tensioned and dcreg^istered in the sections 10 
and 11 and after the tow has been somewhat 
strctx±ed and made lifter. The dntfdng sec- 
tion 12 is dius positioned to. be effective <m 
the tow after the initisd ideregistration by the 
30 secdons 10 and '11. The deregistration in the 
drafting section 12 is due pritxipally to the 
increased tension that is put onto the tow 
between the roll pair 40 — 41 and the roH jmr 
42 — 43 and due to the wiping, brudiing action 
35 on the tow as it passes over the tflutes of the 
rolls 40, 42 and 43. Tlie drafting secdon 12 
thus completes the deregistration <tf the crimps 
so diat, when the crimps aitcu4>t to re-form 
with their original curvatures after tension is 
40 released on the tow as it passes between the 
rolls 42 and 43, the crhnps extend in diverse 
directions with haj^azaid turning and twisting 
of the individual filaments with respect to the 
planes of the nips of the roUs 40 to 43, so 
45 that the crimps give an internal pressure to 
the taw> with one crimp knuckle contacting 
and working against aiK>ther and so that die 
tow is blo(»ned or expanded transversely. The 
tow as so bloomed may be used in this condi- 
50 tion, or may be subsequentiy spread out 
•funher, so as to (form a very wide web, by 
any suitable cmrvcntional tow spreading ap- 
paratus. 

lAl though filamentary tow may be run 
55 through tlie apparatus at many different 
speed^ deregistering action has been found, for 
example, to occur satisfactorily at a speed of 
50 feet per minute as the tow emerges from 
between the final roH pair 42 — 43. Hic beating 
60 secdon 11 may be run at many different speeds 
with a satisfactory deregistering effect; how- 
ever, we have foimd that if the bars 34a to 
34d are rotated in die direction reverse to die 
movement of the tow at 25 to 50 revolutions 
65 pcx minute, with the bars for csarnple being 



on a radius of six inches, satisfactory operation 
occurs. It is not necessary or desirable for 
satisfactory operation that the rolls 42 an443 
be in forceful contact with each other; %kl 
it has been found that the intermeshing dvaxH 
of the rolls 42 and 43, with these rolls being 
only in partial engagement, have the effect d 
pulling tiie tow with sii>stantial slippage^ and 
inherent filament brushing is obtained between 
the rolls 42 and 43. In order that there may 75 
be the above described wiping brushing action 
by the fluted roll 40, we have found that the 
roll 41 may be applied with a pressure onto 
the roll 40 of about four pounds per lineal 
inch, for example. The speed of the rolls 80 
42-— 43 is preferably at least twice the ^9eed 
of the roll 40, and very satisfactory operation 
has been had with the rolls 42 and 43 rotating 
at about three times the speed of die roll 40. 
As previously mentioned, the rubber roll 41 ro- 85 
tates at a peripheral speed which is about equal 
to the speed of the tow, greater than the ^>eed 
of roll 40 and less than that of rolls 42 and 
43. 

WHATWEOEiAIM'IS: — 90 
1, 'A method of deregistering the crimps in 
crimped multi-filament cow, comprising longi- 
tudinally puUh^ tbe .qijn pc d coj^'&MaotBt 
tow o^er a f^ozalrty t^ tiUdioaBxy bars tinder 
tension, moTirig other bars in contact with the 95 
tow after it has left said stationary bars in 
a direction opposite to the direction of move- 
ment of the tow, and si^bsequentiy passing the 
tow in pressure contact with a drafting roH 
while rotating the drafting toU at a slower 100 
speed dian the speed o(f movement of die tow. 

2v A method as claimed in Oaim 1, in 
which the movable bars are moved at a speed 
greater llian ihe speed of mcvemem of the tow 
in the opposite direction. 105 

3. A method as claimed in cither of the pre- 
ceding clakos including the step of forcefully 
retarding the tow after it passes over the bars 
for the ptirpose of applying increased tension 
onto the tow. no 

4. A method as claimed in any of the pre- 
ceding dauns includii^ the additional step of 
passing the tow between a pair of partially 
intermeshed draftmg rolls after the tow passes 
from the first named drafting roll wiiile rotat- 115 
ing the pair of drafting roHs at a higher speed ^ 
than the first named drafting roll and at a 
higher speed than the speed of movemcttt^of 

the tow. 

5. A method as claimed in (Claim 4 iri which 120 
the drafting rolls are fiuted. 

6. Aj^aratds for deregistering aimped mul- 
d-filament tow comprising a plurality of sta- 
tionary bars, means for pullii^g die multi-fila- 
ment tow over die bars imder tension condi- 125 
tions, and a beating ai^>aratus having a plura- 
lity of protrusions and effective on the tow 
between die puUing means and the bars, arid 
means for rotating said protrusions while in 1 
contact with & surface of the tow in a direcdcm 130 
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opposite to the direcdon <tf movement of the 
tow. 

7. A deregistering apparatus, as claimed in 
Oaim 6 in v4uch the movable protrusions con- 
stitute bars m a rotat^le cage, and including 
means for rotating the cage so that the bars 
move in contact with the tow in the direction 
opposite to the movement of the tow. 

9. A deregistering apparatus for crimped 
multi-filament tow as claimed in either Hfli'm 
6 or 7 in which tiic pulling means include a 
pair of nipped rolls between which the multi- 
filament tow is passed, and a second pair of 
nim>ed rolls between which the tow is passed 
and effective on the tow prior to its passage 
between the first named pair of rolls;, means 
for drrvin^ one of the first named pair of roHs 
at a certam speed and meaiK (for driving one 
of the second named pair of toDs at a lower 
speed so as to increase the tension on the tow 
as it passes from the second roll fmir to the 
first roll pair. 



9. A dercgistermg apparatus for crinq>cd 
mi^ti-filament tow as claimed m Clahn 8, in 
iwiuch the second named roll pair indude a 25 
fluted metol roH and a resilient roll held in 
pressure contact with the fluted roll widi such 

a pressure that die tow may slip between the 
two roHs. 

10. 'A method of deregistering the crimps 30 
in crimped multi-tfilamcnt tow, substantially as 
hereiribelore described. 

Apparatus for deregistering crimped 
multi-filfflnent tow, substantially as herein- 
brfore described, with reference to the accom- 35 
panying drawings. 

iFor the lAi^Hoants: 
•ULOYD (mSE, BOWJY i& 'HAIG, 
Qiartered (Patent Agents, 
Nonnan House, 
105—1109 Strand, 
iLondon, WXH. 
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1 ^. Tills drawing Is a r^rodvctlcn of 
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